Slipper lobsters (Decapoda: Scyllaridae) are rather rare in the fossil record. The exceptionally well-preserved scyllarid decapod described herein comes from the Late Cretaceous Hadjoula Lagerstätte, Lebanon. This new specimen represents the first fossil "postlarval" stage (nisto) described, and it is assigned with confidence to Arctidinae. Converging lines of evidence from the depositional environment and comparisons with modern analogues indicate that this nisto probably lived in small intra-shelf basins before migrating to shallow-water conditions during the adult stage.
INTRODUCTION

History
Interest in the Late Cretaceous Lebanese Lagerstätten dates back to the thirteenth century and the chronicle of Jean de Joinville. This French seneschal related in the Histoire de Saint Louis that during his stay in Sayette (today Sidon, Lebanon) a marvelous stone which once split in two parts revealed the shape of a marine fish was offered to the French King Louis IX (Petitot, 1824) . The three classical KonservatLagerstätten of Lebanon, Hakel, Hadjoula, and Sahel Alma ( Fig. 1) , contain not only a remarkably preserved marine fauna dominated by fishes and arthropods, but also containing numerous soft-bodied organisms. Hakel, known since the time of the crusades (Davis, 1887) , and Hadjoula, first recorded in the 1890s (Hay, 1903; Woodward, 1942) , are both Cenomanian in age (Hückel, 1970) . Sahel Alma, known for at least 150 years (Davis, 1887) , is late Santonian in age (Roger, 1946; Ejel and Dubertret, 1966) , and is now abandoned.
The most numerous animals of the Hadjoula biota by far are the fishes with a prolific and varied assemblage of chondrichthyans and osteichthyans, both found in large numbers on bedding planes (Forey et al., 2003; Gayet et al., 2003) . Arthropods are also common, represented by decapods (Glaessner, 1945; Roger, 1946; Garassino, 1994 Garassino, , 2001 , stomatopods (Ahyong et al., 2007) , isopods (Feldmann, 2009; Feldmann and Charbonnier, 2011) , and thylacocephalans (Schram et al., 1999; Lange et al., 2001) . The arthropods are most frequently preserved as compressions on the surface of sub-lithographic limestones. Among the decapod crustaceans from the Lebanese Lagerstätten, Penaeus libanensis Brocchi, 1875 , was the first species de-scribed and illustrated. It has been recently reviewed by Audo and Charbonnier (in press ) and assigned to Benthesicymidae Wood-Mason in Wood-Mason and Alcock, 1891. The whole fauna of decapod crustaceans at Hadjoula includes penaeid, caridean, and stenopodidean shrimp (Garassino, 1994 (Garassino, , 2001 , slipper lobsters (Förster, 1984) , spiny lobsters (Garassino, 1994) , mud lobsters, nephropid, erymid and glypheid lobsters (Garassino, 1994 (Garassino, , 2001 , cancrinids (Garassino and Schweigert, 2006) , hermit crabs (Garassino et al., 2009) , and brachyuran crabs (Larghi, 2004) . Throughout the 135 years of study of these fossil crustaceans, only a few slipper lobsters (Decapoda: Scyllaridae) have been reported. A fossil specimen of scyllarid has recently been found in Lebanon. The purpose of this paper is to describe it as a new species and to comment on the remarkable nature of its preservation that permits interpreting it as representing a fossil of the first ontogenetic stage following the metamorphosis, also called a nisto ("postlarval stage"). This represents the first such occurrence known to the authors of a fossil nisto assigned with confidence to Arctidinae.
Geological Setting
The examined specimen comes from the Upper Cretaceous (Cenomanian, approximately 99.6 to 93.6 Mya) sublithographic limestones in the Hadjoula Lagerstätte, northwest Lebanon, about 10 km east of Byblos (Fig. 1) . During the Cretaceous, Lebanon and the whole Arabian Peninsula were part of the African platform in the northern part of the continent of Gondwana (Philip et al., 1993) . Ferry et al. (2007) proposed dividing the Cretaceous of Lebanon into three intervals each characterized by a typical sedimentology. Valanginian-late Aptian.-The first period is represented by several depositional sequences each bounded by emersion surfaces. These sequences are tectonically-controlled and start with the deposition of volcani-clastics that may continue into the overlying, deepening-up, shallow-water marine deposits.
Late Albian-Turonian.-The second period corresponds to the emplacement of a large system of carbonate platforms that covered much more of the Arabian craton. In this scenario, mild oscillations in relative sea level are responsible for a spectacular sandwich of shallow-water (often rudistbearing) carbonate facies alternating with finely-bedded or even laminated mudstones of Mount Lebanon. The Cenomanian-Turonian boundary corresponds to the beginning of a deepening trend that peaks in the Lower Turonian.
The Cenomanian sublithographic limestones from the Hadjoula Lagerstätte and the studied specimen belong to this second period and where probably deposited in small shallow basins corresponding to intra-shelf depressions.
Post-Turonian-Eocene.-The third period corresponds to an acceleration of the drowning of the Arabian craton, probably as a response to the beginning of the collisional trend responsible for the closing of the Tethys. On the Levant platform, deposition of micritic limestones and chalks begins following the Turonian and continues until the Eocene.
MATERIAL AND METHODS
The studied specimen is housed in the Collections de Paléon-tologie of the Muséum national d'Histoire naturelle, Paris (acronym: MNHN.F). The fossil is preserved as an undistorted dorso-ventral compression on the surface of a lithographic slab. The fine cuticle is relatively well preserved. This unique specimen was carefully prepared using a fine tungsten carbide needle. Line drawings were made by the first author using a Wild Heerbrugg TYP 308700 binocular and a camera lucida. Comparisons with extant scyllarid decapods have been made with the specimens housed in the Collections de Zoologie from the Muséum national d'Histoire naturelle, Paris. The paleontological arrangement of this study follows the systematics proposed by De Grave et al. (2009) and Schweitzer et al. (2010) . The morphological terminology follows that used by Holthuis (1985) .
The following abbreviations are employed:
CL, length of carapace, exclusive of rostrum: linear distance measured perpendicular to the anterior margin from its intersection with the ocular incision to the posterior margin (see Fig. 2D );
CW, width of carapace: linear distance measured perpendicular to the dorsal margin from its intersection with the branchiocardiac groove up to the ventral margin (see Remarks.-The shallow cervical incision and the absence of strong teeth on the antennae suggest an assignation of this new genus Acanthophoenicides to Arctidinae Holthuis, 1985 . Acanthophoenicides differs from the fossil Palibacus Förster, 1984 (Ibacinae? uncertain subfamily after De Grave et al., 2009 , also occurring in the Hadjoula Lagerstätte, as follows: the short cervical incision (deep in Palibacus), the subquadrate carapace (trapezoidal in Palibacus) and the elongate antennae (pelatoid in Palibacus). Acanthophoenicides is easily separated from the extant and also fossil Arctides Holthuis, 1960 and Scyllarides Gill, 1898 by the sharp margins of its pleonal pleurae, which are subtrapezoidal in Arctides and rather rounded in Scyllarides. In conclusion, Acanthophoenicides is the second occurrence of Arctidinae in the fossil record, the first being Scyllarides punctatus Woods, 1925 from the Albian of Folkestone (United Kingdom).
Etymology.-Combination of the Greek "Acantho" (αχανθo) meaning "spiny" and "Phoenicia" ( oινίκη) the antique name of Lebanon.
Acanthophoenicides peterpani n. sp. Fig. 2 A-C Diagnosis.-As for genus.
Description.-Subquadrate carapace (CL = ca 9.4 mm, CW = ca 10.3 mm); concave anterior margin with very short rostrum and two deep, carinate orbital notches; orbital notches with straight inner margin and curved outer margin; carapace lateral margin slightly sinuous with short and narrow cervical and postcervical incisions; serrated lateral margin with eight anterolateral spines (between anterolateral angle and cervical incision) grouped by sets of two, five mediolateral spines (between cervical and postcervical incisions) and a set of posterolateral spines (posterior to the postcervical incision); concave posterior margin; median dorsal ridge divided by the cervical groove in two parts: a short postrostral ridge and a long posterior postrostral ridge; postrostral ridge restricted to the gastric region and composed of a row of three pairs of tubercles; posterior postrostral ridge composed of a row of six pairs of tubercles grouped in three sets of two pairs of tubercles; antennular somite with a longitudinal groove and a triangular incision on the anterior margin; short postorbital ridge extending inward and backward from the inner margin of the orbital notch. Pleon as long as the carapace; short and smooth s1; long and wide s2; s2-s5 with a tuberculate median ridge and a transverse groove; s6 poorly preserved; lanceolate pleurae with a serrated margin; pleurae of s2 and s5 with two sharp lateral edges; s3-s5 ornamented with three tubercles aligned between terga and pleura.
Antennae forming a flat paddle-like structure; second and third antennal articles fused to form a short article bearing a distal median spine and an inner lateral spine; large, fourth antennal article sub-trapezoidal, with serrated outer margin and inner margin bearing only two strong spines; fifth antennal article small and triangular with two strong spines on inner margin; sixth antennal article rounded, with a serrated margin.
Etymology.-The trivial name is dedicated to the fictional character Peter Pan, the boy who would never grow up.
Type Material.-Holotype MNHN.F.A30776, by monotypy.
Geographic and Stratigraphic Range.-Hadjoula Lagerstät-te, Lebanon, Cenomanian, Late Cretaceous (Wippich and Lehmann, 2004) .
DISCUSSION
Ontogeny
The first stage following the metamorphosis of scyllarid lobsters is named "nisto" and shows anatomical characters that will be lost in the subsequent adult stage. The nisto is a transitory stage (duration: 5-24 days after Sekiguchi et al., 2007) between the phyllosoma larva -specific to the Achelata -and the adult stage. It corresponds to the puerulus of spiny lobsters (Palinuridae Latreille, 1802) . Both the nisto and puerulus show a close resemblance to their adult stages whereas the phyllosoma larvae are pelagic with a flattened, leaf-like body. The role of the nisto is to assure the migration from the larval pelagic habitat to the adult ground. During this short period it swims at night and rests on the bottom during the day; slipper lobsters do not feed during their nisto stage (Booth et al., 2005) . The nisto stage of scyllarid lobsters is usually characterized by the small size of the body, its thin exoskeleton and its shallow cervical and postcervical incisions (for details, see Ito and Lucas, 1990) . The studied specimen has a carapace length (CL = approx. 9.4 mm) consistent with that of the nistos of extant Arctidinae (CL: 9-15 mm) reported by Sekiguchi et al. (2007) . It differs also from the nistos of extant Ibacinae (CL: 11-20 mm), Scyllarinae (CL: 3.5-8 mm) and Theninae (CL: 7-9 mm). Moreover, the studied specimen possesses a thin exoskeleton and shallow cervical and postcervical incisions. For all these reasons, the holotype of A. peterpani is considered to be a nisto stage, the first well-documented case in the fossil record.
Affinities
Acanthophoenicides peterpani clearly shows anatomical features justifying its assignation to Arctidinae as follows: the shape of the antennae, the position of the orbital notches along the anterior margin and, the size of the nisto. After Palero et al. (2009) , Ibacinae and Arctidinae are sister taxa which are supposed to have diverged during the Cretaceous or the Paleogene. The studied specimen suggests that the divergence of these two subfamilies occurred before the Cenomanian.
Paleobiology
The morphology of the nisto A. peterpani was probably quite similar to its adult morphology but with deeper cervical and postcervical incisions, a smaller size, and an almost transparent body. The preservation of the very thin exoskeleton of the holotype suggests rapid burial, an absence of scavengers and decomposers, and a very limited transport after death. The studied nisto is therefore probably autochthonous or parautochthonous and lived in the small intra-shelf basins in which the lithographic limestones from the Hadjoula Lagerstätte were deposited. This nisto also suggests proximity with the shallow-water conditions of the adult habitat. A. peterpani n. sp. probably sheltered among the rudist reefs or mussel banks neighbouring the intra-shelf basins (Hückel, 1970) or buried in the soft bottom.
Fossil Record
Slipper lobsters are rather rare in the fossil record (Glaessner, 1969; Schweitzer et al., 2010) : only three species are known in the Cretaceous, eight species in the Paleogene, one in the Neogene (Table 1) . Three extant species are also reported in sub-recent fossil deposits. Ibacus cottreaui Roger, 1946 has recently been reinvestigated and identified as a cirolanid isopod (Feldmann and Charbonnier, 2011) . Scyllarides tuberculatus König, 1825 was described from a specimen of whose the carapace is mainly artificial and handmade (see discussion in Bell, 1858 and Woods, 1925) . According to Woods (1925) , it must therefore be considered as a nomen dubium. Scyllarus mantelli Desmarest, 1822 is also considered to be a nomen dubium; its description is insufficient to assign it with certainty to any taxonomic group. Furthermore, the specimen of S. mantelli has not been found in the collections of the Paris Museum, has never been figured, its age is unknown (fossil or Recent?), and its locality -"coast of England" -is doubtful. In conclusion, the fossil record shows an increase in scyllarid biodiversity during the Paleogene, which seems quite consistent with the timing of the evolution of Achelata Scholtz and Richter, 1995 , as estimated by molecular clock (Palero et al., 2009 ).
Conclusion
Our observations allow a detailed iconographic reconstruction of A. peterpani (Fig. 2C) , which may be compared with the contemporaneous scyllarid Palibacus praecursor (Ibacinae?) also from the Hadjoula Lagerstätte (Fig. 2D) . The study of A. peterpani provides the first well-documented report of a fossil slipper lobster postlarva assigned with confidence to Arctidinae. As an early member of this subfamily, A. peterpani will play an important role in the phylogenetics of Scyllaridae, which is required but is beyond the scope of this article. (Dames, 1886) modified from Förster (1984) . Abbreviations: a = branchiocardiac groove; as = anterolateral spines; a2.2-a2.6 = antennal segments 1 to 6; al = anterolateral angle; ci = postcervical incision; CL = carapace length; CW = carapace width; e = cervical groove; ei = cervical incision; la = anterior lateral angle; lp = posterior lateral angle; ms = mediolateral spines; o = orbital carina; on = orbital notch; po = postorbital ridge; pr = postrostral carina; ps = posterolateral spines; pr2 = posterior postrostral carina; r = rostrum; sa = antennular somite; s1-s6 = pleonal somites 1 to 6; t = telson. S. aspera Rathbun, 1935 Paleogene (Paleocene)
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